














LAPIDARY HOBBYCRAFTS, INC. 


Take Great Pleasure In Introducing Their Hobbyists Model |-A 
"“GEMLAP" Grinder and Polisher. 


Model |-A ‘Gemlap” 


Polished Cast Aluminun 
Body. Deep pan prevents 
overedge spray ind 
wheel flooding 

Three leg mounting ior 
stability cast integral 
with pan 

“Compo” oil - retaining 
porous bronze shaft bear 

ings REQUIRE NO OT! 

ING 

Monel metal spindle 
shaft machined integral 
with thrust collar 

Monel metal faceting 
head, shaft 

Monel metal spindle 
washers machined paral 
lel for true running 
wheel 

Everdur non - corrosive 
spindle nut 





Diecast balanced ) step 
pulleys 


Newly developed polished cast aluminum non-spill air vent type lube dispenser with 
constant air pressure, visible supply and variable positioner 


All brass drain cock and micro-drip lubricant valve 

Horizontal grinding and polishing for maximum operating visibilit 

Fach “GEMLAP” machine serially numbered for your protection 

Complete set of materials and supplies 

Assortment of rough gem stones Manual on the art of ger nah 


Included with the "Gemlap' Model |-A Grinder and Polisher are the 
Following Materials and Supplies 
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CHOICE CRYSTALS 


We aim to stock all the crystal- 
ized types of Minerals, both 
groups and singles, in choicest 
selected quality, from foreign and 
domestic sources. Quality is our 


watchword. Pay a few cents 
more and get the best. 

CUT GEMS 
Complete stocks of cut gems, 
both faceted and cabochon, all 
genuine, precious and semi-pre- 
cious, from world-wide sources. 
Low overhead, direct importa- 


tions, and our own cutting shops 
will save money for the gem col- 
lector, and also for the individual 
who wishes a fine ringstone or 
other jewelry. (We also offer 
complete mounting service). 


FLUORESCENT LAMPS 


We are factory agents for the 
MINERALIGHT quartz lamp, and 
carry complete stocks of all types. 
Also the U. V. black bulb, and 
the Glo-Craft Tubular lamp (Long 
wave). Our stocks also include a 
complete line of fluorescent min- 
erals in large supply. Price list 
free. 


32 PAGE CATALOG FREE 
Write today 


V. D. HILL 


COMPLETE GEM & MINERAL 
ESTABLISHMENT 
Route 7, Box 400 — Salem, Ore. 
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The Complete 


Lapidary Shop 
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The MODEL 47 RX takes the place of 
3 or 4 separate machines and requires 


only 20x30 inches of space. 


Has coarse and fine grinding wheels. 
always running A sanding disc 

Iwo flat laps \ final polishing 
wheel All regular equipment 
Wheels changed for different opera 
tions im seconds 12 Lhamond Saw 


Price $137.50 
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Diamond Sew Blade and Mote 


RX LABORATORY 
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ad theorize, Du mh tie Tha 

ue ust as battied 
where theory reigt atflemen 
abounds 

loday “dolomite is used in two 
wavs: mineralogically. as the name 
of a mineral, and geologically, as the 
name of a rock largely or wholely 
composed of it Che mineral dolo 
mite is a compound of magnesium 
and calcium carbonates combined di 
rectly in the molecular ratio of one 
to one CaCQO# Vig ()« Pure dolo 
mite consists of 54.35°4 CaCO*# and 
15.65% MeCO». 

Dolomite. it is believed. can be e! 


Oo 


ther a primary or a secondary pro 
duct, i.e., it can be formed through 
direct precipitation in sea water 01 
by the alteration of pre-existing lime 
stones. The limestones can be allt 
ered by the sea water in which it is 
lving or by hot or cold waters which 
may percolate through it, but in 
both. the manner of change is essen 
tially the same; that is, the wate 
carries the magnesium carbonate 
which replaces some of the calcium 
carbonate of the limestones to form 
dolomite. In the case of percolating 
waters some of the calcium carbon 
ate may be removed to make room 
for the incoming magnesium carbon 
ate by leaching. And so the chemi 
cal changes may be made at the time 
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‘ re 

retive } ’ 
pre ried hneiter Keiter 1) j 
earth . surtace Viagnes in iit 
all alkali carbonates, and an abun 
dance of calcium hydrogen carbon 


ate are assuredly a part of that cargo 
They are carmed far and wide by 
marine currents. In the seas a pro 
fusion of organisms dwell that can 
and do convert the soluble calcium 
bicarbonate into the insoluble cal 
cium carbonate, and thereby, pro 
duce hard parts which either protect 
or support their soft parts Upon 
their death they give up their skele 
tal part to the media in which they 
lived. A natural decree. Thousands 
upon thousands of such calcium car 
bonated parts are dropped and accu 
mulated. To this may be added the 
lime from various lime-secreting al 
gae. 

To this batter of freshly laid cal 
careous sediments, a cup of magnes 
ium carbonate is added to form dolo 
mite. However, whereas organisms 
are largely responsible for the pre 
cipitation of calcium carbonate, the 
physical and chemical conditions 
which lead to the precipitation ol 
magnesium carbonate are no! 
known: lkewise, the utilization o! 
magnesium by organisms is un 
known. At any rate magnesium ca} 
bonate does precipitate and falls i 
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the sea and form dolomite. Given 

lh reagents, soluble double carbon 
ite and sea water rich in magnesi 
um. the exchange of elements 1s fun 
damental, the resultant product be 
ing dolomite which as an insoluble 
passes by way of precipitation from 
the field of action according to the 
laws of chemistry However. not 
withstanding the plausibility of the 
action, the theory of the thing be 
comes apparent when we learn con 
trary to expectations that examina 
tions of present sea floors have re 
vealed very little dolomite. 


We can with justification say that 
the preponderance of our dolomite 
originated in warmer climes, for in 
warm water a sharp increase of den 
itrifving bacteria is noticeable: and 
these organisms by their physiologi 
cal processes are responsible for the 
throwing down of huge quantities of 
lime carbonate. Then too, tropical 
rivers carry megnesium and calcium 
salts to the oceans at a faster rate 
than elsewhere. The core and sam 
ples from a well drilled on Funafuti 
\toll shows that magnesium carbon 
ate decreases at depth. This would 
seem to prove that dolomite origin 
ated in shallow water. but certainly 
does not prove that shallow water ts 


is present in a surprisingly large 


number of the dolomotes Lhe iver 


percentages runs anywhere trom 
! ie ihan 1 Since ternou 
ead sidized 7 presets 
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i mvsterv laboratory est 
hate have been made based on al 


lempts to sumulate natures environ 
mental conditions, but much mor 
has vet to be done before the or ah 
of dolomite can pass from the realm 
of theory 

The fact as to how magnesium 
got into dolomite may be somewhat 
of a puzzle to all peoples, but that 
it is there the English can well testi 
fy. When the order was given to 
build the houses of Parliment. dolo 
mite was chosen as the building 
stone, and the buildings subsequently 
became, because of the sulphurous 
fumes, of nearby potteries, corroded 
with a layer of epsom salts affording 
to the people who would but scrape 
the walls, a free purgative. 





BARGAIN FOR $1.00 POSTPAID 


A generous slice of each: 


AGATE OBSIDIAN TURRITELLA 
JASPE PETRIFIED WOOD 


Excellent cabochon material. 


E. CAILLAND 
3642 Gardenia Ave. Long Beach 7, Calif. 
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LAPIDARY HOBBYCRAFTS, INC. 


Take Great Pleasure In Introducing Their Hobbyists Model |-A 
"GEMLAP" Grinder and Polisher. 


Model |-A "Gemlap” 


Polished Cast Aluminun 
Body. Deep pan prevents 
overt edge spray and 
wheel flooding 

Three leg mounting [or 
stability cast integral 
with pan 

“Compo” o11 - retaining 
porous bronze shaft bea 


ings REQUIRE NO OI 
ING 


Monel metal spindle 
shaft machined integral 
with thrust colla 

Monel metal! facetin 

head. shaft 

Monel metal spindle 
washers machined paral 
lel for true running 
wheel 

Everdur non - corrosive 
spindle nut 





Diecast balanced 3-step 
pulleys 


Newly developed polished cast aluminum non-spill air vent type lube dispenser with 
constant air pressure, visible supply and variable positioner 


All brass drain cock and micro-drip lubricant valve 

Horizontal grinding and polishing for maximum operating visibility 
Each “GEMLAP” machine serially numbered for your protection 
( omplete set of materials and supplies 


Assortment of rough gem stones Manual on the art of gem making 


Included with the "Gemlap" Model |!-A Grinder and Polisher are the 
Following Materials and Supplies: 


1—6” Silicon Carbide 120 Grit Grind 1—Bottle Finish Polishing Compound 
ing Wheel 6—Assorted Dop Sticks 
1—6” Tapered Cast Iron Lapping 1—Stick Dop Cement 
Wheel 1—Three Step Die-Cast Motor Pulley 
1—6” Hard Felt Buffing Wheel 1 32” V-Belt 
2—6" Silicon Carbide 180 Grit Discs 1—Treatise and Manual on the Art of 
2—6" Silicon Carbide 320 Grit Discs Gem Grinding and Polishing, pr 
2—6" Silicon Carbide 400 Grit Discs pared for the Amateur Lapidarist 
|—Bottle 600 Grit Grinding Compound 1—Assortment of Rough Gem Stones 


PRICE COMPLETE, less motor, $37.50 F.O.B 


LAPIDARY HOBBYCRAFTS, INC. 


1265 WEST 76TH STREET CLEVELAND 2, OHIO 
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CHOICE CRYSTALS 


We aim to stock all the crystal- 
ized types of Minerals, both 
groups and singles, in choicest 
selected quality, from foreign and 
domestic sources. Quality is our 


watchword. Pay a few cents 
more and get the best. 
CUT GEMS 


Complete stocks of cut gems, 
both faceted and cabochon, all 
genuine, precious and semi-pre- 
cious, from world-wide sources. 
Low overhead, direct importa- 
tions, and our own cutting shops 
will save money for the gem col- 
lector, and also for the individual 
who wishes a fine ringstone or 
other jewelry. (We also offer 
complete mounting service). 


FLUORESCENT LAMPS 


We are factory agents for the 
MINERALIGHT quartz lamp, and 
carry complete stocks of all types. 
Also the U. V. black bulb, and 
the Glo-Craft Tubular lamp (Long 
wave). Our stocks also include a 
complete line of fluorescent min- 
erals in large supply. Price list 
free. 


32 PAGE CATALOG FREE 
Write today 


V. D. HILL 


COMPLETE GEM & MINERAL 
ESTABLISHMENT 
Route 7, Box 400 — Salem, Ore. 
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these prices for METEORITES, 
iron or stone, or for any specimen 


of native (natural) IRON (not 
iron ore, but metallic iron). 


Under 5 lbs. $ 5 to $ 25 
5 to 25 lbs. 25 to 85 
25 to 50 Ibs 85 to 160 


S. H. PERRY, Adrian, Mich. 














The MODEL 47 RX takes the place of 
3 or 4 separate machines and requires 
only 20x30 inches of space. 


Has coarse and fine grinding wheels. 
always running. A sanding disc 
Two flat laps A final polishing 
wheel. All regular equipment. 
Wheels changed for different opera 
tions in seconds. 12” Diamond Saw 
capacity 


Price $137.50 


f.o.b. Torrance 


12” Diamond Saw Blade and Motor 
not included in price. 


See your lapidary dealer or write for 
Circular E 


RX LABORATORY 


1143 Post Avenue 
TORRANCE, CALIFORNIA 
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The Earth Science Digest 


Ann Arbor 
Box 581 
Michigan 





Published monthly by 
THE EARTH SCIENCE PUBLISHING CO. 


Hendrik P. Zuidema Editor and Publisher 


Alice L. Hart Circulation and 


Business Manager 


A magazine devoted to the advance 


ment of the geological sciences. 


SUBSCRIPTIONS 
Per copy $ .25 
| year 2.00 
2 years 3.75 
3 years 5.00 


Contributors are advised to retain copies of their 
manuscripts to avoid taking unnecessary risk Every 
effort will be made to return unused manuscripts 
photographs and sketches if accompanied by ample 
first-class postage and name and address, but we 
will not be responsible for loss of such materia 


Advertising rate card will be sent upon 
request. 


c ta 
Earth Science Put hing < pany in S. and Grea 


Vol. Il November - 1947 No. 3 


Contents 


Page 
Zeolites . 5 
Quiz Corner 7 
The Rock Cycle Y 
Oil in a Geode 1-4 
Famous Lost Mines 15 
Book Reviews 22 


Origin of Dolomite 27 





IMPORTED GEMS 


Just Arrived 





FIRE OPAL—Australian rough 


for cutting flawless cabochons 


Ten dollars per ounce. 


LAPIS LAZULI Good blue 
material from Persia with plen 
ty of pyrites. Slabs big enough 
to cut two large, high cabo 
chons. Two dollars each 


AGATE Dyeable, from Bra 
zil. Pearl gray with some band 
ing. Large pieces only. One 
dollar per pound. 


LIONEL DAY 


3560 Broadway 
NEW YORK 31, N. Y. 














Dependable Lapidary 
Equipment 


Felker Met Blades 


Rx Lapidary Machine 

B & | Gem Maker 

Allen Lapidary Equipment 
Prestolite Supplies 

Norton Abrasives 


Sartwell Gem Drill 
Mineralights 
> & W Lapidary Equipment 


; Arbors 
Micr Featherwe yht Fa e+ Head 
Send price list of lapid Dp 
and Cutting materia 


MAIL ORDERS FILLED PROMPTLY. 


LONG BEACH 
Mineral & Lapidary Supply Co. 


1850 E. Pacific Coast Highway 
LONG BEACH 4, CALIF. 
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EDITORIAL 


Back in 1936, a man in California 
began grinding a 20-ton mass of op- 
tical glass. He and his capable as 
sistants left the job for more urgent 
duties during the war years and re 
sumed the work when peace came. 

A parabolic surface was ground 
accurately to within two-millionths 
of an inch. Five and a quarter tons 
of glass were removed during the 
work. Thirty-one tons of cutting and 
polishing compounds were used, 
ranging in hardness from. silicon 
carbide to hematite. 

The task was completed the other 
day, eleven and a half years after the 
work was started. The man who di- 
rected the grinding was Dr. John A. 
Anderson. 

If you haven't guessed it, the fin- 
ished product is the mirror disc for 
the 200-inch telescope of the Cali- 
fornia Institute of Technology, now 
ready to be trucked from Pasadena 
to the Palomar Mountain Observa- 
tory. There it will undergo an alum- 
inum bath in a special tank on the 
telescope site to make the disc a true 
mirror. A motorcycle escort will 
protect the 15-ton crated disc on its 
way. 

A task which has been called 
‘man’s most daring optical grinding 
job” is done. A new eye has been 
fashioned to look beyond the fron 
tiers of space. 





TIGER - EYE 


ROUGH AUSTRALIAN OPAL 


re 
$20.00 pe 


LAWRENCE GEM CO. 
P. O. BOX 13% MILWAUKEE, WIS. 





COVER PHOTO 


In western Montana, the Belt sys- 
tem of rocks of the Proterozoic Era 
attains a thickness of more than 35,- 
000 feet. Magnificent cross-sections 
of these ancient argillites and lime- 
stones may be seen by the hiker and 
trail rider, particularly where Ice 
Age glaciers cut deeply into the 
ranges. 

This month’s cover photo shows a 
great cirque wall on the west slope of 
Gunsight Pass, in Glacier National 
Park. with a family group of moun- 
tain goats evidently contemplating 
climbing down the cliff face, no great 
problem for these sure-footed mam- 
mals, which are not true goats but 
goat-antelopes, related to the Euro- 
pean chamois. Photo by the Editor. 





NEXT MONTH! 

The December issue of The 
Earth Science Digest will in- 
clude another of the fascinating 
Lost Mines stories by Victor 
Shaw. “There ought to be a 
law against your stories,” writes 
a subscriber. “My grandfather 
wants to pack up and get going 

and I think I'll go along!” 

Readers who have specimens 
of dinosaur bones in their col- 
lections will be interested in 
“What Happened to the Dino- 
saurs?” by Prof. Russell C. Hus- 
sey. 

The search for mineral 
wealth in Newfoundland ex- 
tends beneath the Atlantic. 
Read “Iron Under the Sea”’. 

All in your December num- 
ber of The Digest. 











SPECIAL 
| pair matching jade leaves for earrings. 
Ready to sand and polish — $4.00 pair 


Arthur and Lucille Sanger 
1922 Newport Ave., Chicago 13, Illinoise 














GEM HUNTERS’ GUIDE 
By R. McFall 
A remarkable illustrated book giving instructions 
on where and how to find gem material. a- 
cludes a list of every well known gem locality 


n the U. S. — Price $1.00. 
The Earth Science Digest 
Box 58! Ann Arbor, Mich. 
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JUST PUBLISHED 


New 2nd Edition of the Popular 


HISTORICAL GEOLOGY 


The Geologic History of North America 
By RUSSELL C. HUSSEY 


Professor of Geology. University of Michigar 


165 pages (6x9). 322 illustrations $3.75 
Here is a revised edition of a lucid. well-organized text covering two billion 
of historical geology The book presents the outstanding events in the geologic his 


tory of North America, emphasizing the development of life under various geologi 
periods It covers the prun iples of evolution and elaborates upon them as each 
of vertebrates is introduced. This second edition has been simplified, brought up 


date. and contains an abundance of carefully chosen illustrations 


Send for a ¢ opy on Approt al 


McGRAW-HILL BOOK COMPANY, Ine. 


330 WEST 42ND STREET NEW YORK 18, N. Y 











PRESENTING 


SAristolite 


AN ARISTOCRAT OF STONES 


Aristolite is a new stone to put new life into your gem cutting 


Aristolite has the cutting and polishing qualities which make for 
settings of character and exquisite beauty. 
Your first order ts welcome 


for we are sure it will not 
be your last 


FIFTY CENTS PER SQUARE INCH 
im 


GREENS GRAYS IVORY WHIT! 


Full satisfaction assured to purchasers 


ARISTOLITE COMPANY 


2429 Hollister Avenue 
SANTA BARBARA, CALIFORNIA 
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Zeolites Merit More Attention by Lapidaries 


Thomsonite and Natrolite Are Members of Interesting Group— 


Make Attractive Ornamental Stones 








Attractive thomsonites with fine color patterns. 


» F 


These were collected at Grand Marais, Minnesota, 


and polished by John F. Mihelcic and Hugh H. Millar, of the Michigan Mineralogical Society. 


Ricuarp M. Peart 


( olorado ( ollege, Colorado Springs 


Thomsonite and natrolite are the 
chief members of the great zeolite 
family of minerals which serve as 
gems. Under nomenclature that is 
now regarded as obsolete, they would 
have been referred to as “semi-pret 
ious stones.” Modern terminology re 
frains from making a distinction be 
tween alleged precious and semi 
precious stones, but instead calls 
them all gems when used for per 
sonal adornment. When either thom 
sonite and natrolite occur in massive 
or fibrous forms coherent enough to 
admit of being polished, they make 
ittractive ornamental stones that 
should be even better known to lapi 
laries than they are 

Thomsonite gems are especially 
well known to collectors in the Lake 
Superior region. Originally found in 


water-worn pebbles on the shores and 
used as a local curiosity, these thom 
zonite specimens have attained 
world-wide recognition. The concen 
tric eye-like mottling is marked in 
white, red, green, and yellow. The 
specimens with greenish color are 
known by the old name of lintonite. 

Natrolite, lke thomsonite. occurs 
in many localities. The pretty pink 
material from Red Hill, Pennsylvan 
la, is especially choice and polishes 
well. 

Ever since the earliest davs of 
mineralogy. the family of zeolites 
has been the subject of theory and 
investigation because of the large 
number of species existing within a 
limited range of composition. Many 
studies have consequently been made 
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to show the relations between the 
members of the family. 

The work of Gustav Tschermak 
was the best according to the olde: 
Alexander Winchell at the 
University of Wisconsin began in 
1925 to publish his important re 
search on the newer structural con 
cepts. In England Bannister and 
Hey have combined chemical studies 
and X-ray work since 1931. The late 
Harry Berman of Harvard Univer 
sity synthesized these results in 1937 
and added his own valuable contribu 
hon. 


theories 


The zeolites are a family of hy 
drous silicates closely related to one 
another in chemical composition, 1n 
conditions of formation, and hence 
in mode of occurrence 

Their name comes from two Greek 
words meaning “to boil” and “stone” 
because of the interesting observa 
tion that they intumesce or boil when 
heated. The water that they contain 
is so different from the ordinary 
“water of crystallization” of othe: 
minerals that it is called zeolitic wa 
ter. This water is given off easily 
and continuously, not in certain 
amounts at definite temperatures as 
in other hydrous minerals 

Even more amazing is the way in 
which, after losing their water by be 
ing heated, they will take up wate: 
again if exposed to moisture. And 
not only water, but almost any lhquid 
or gas. many times the volume of the 
mineral itself. Experiments ha ve 
showed that alcohol, ammonia, 10 
dine, hydrogen sulfide, ordinary au 

these and still others are absorbed. 
Water, however, is preferred, and aft 
er a crystal has taken up some other 
fluid it will expel it and absorb wate 
instead if it is brought into contac! 
with the water. The atomic struc 
ture seems to remain constant until 
the zeolites have been nearly dehy 
drated. and the framework may be 
preserved even after the water is en 
tirely driven off. The optical prop 


erties change gradually as the heat is 
applied. 

Chemically, the zeolites are re 
markably similar to the very import 
ant minerals known as the plagio 
clase feldspars. All the zeolites are 
silicates of aluminum: §individua! 
ones may contain sodium, calcium, 
less frequently potassium, some bar 
ium, some strontium. The sodium 
and calcium replace each other. In 
fact, the composition in some cases 
corresponds directly to a feldspar and 
water. Doelter found that he could 
fuse some zeolites and slowly recrys 
tallize them, getting plagioclase feld 
Spar. 

\long with the strange inteumes 
cence and absorption of foreign 
fluids, another peculiar property of 
the zeolites is known as “base ex 
his means that a “base’ 
in this case one of the alkali metals. 
can be substituted for by various met 
als. For example, silver can be added 
artificially to a zeolite by replacing 
sodium. Such a property can be used 
to advantage as a water softener by 
taking up calcium, which is the cause 
of “hard” water, in place of the base 
already present in the mineral. Nat 
ural zeolites were formerly used for 
this purpose more than they are now. 
having been superseded by greensand 
from New Jersey and by so-called 
“artificial zeolites” such as Permu 
tite. 


change.’ 


Whereas the plagioclase feldspars 
are a single group related in crystalli 
zation. the zeolites belong to four of 
the six crystal systems. The mem 
bers of one group of zeolites may 
even belong to several different crys 
tal systems. Half of the species are 
monoclinic and most of the rest are 
orthorhombic, but some are hexa 
gonal and some isometric. Both thom 
sonite and natrolite are orthorhom 
bic. 

All exe ept one of the many zeolites 
are always formed as secondary min 
erals. They form at low tempera 
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Thomsonites, with coloration and pattern resembling Paisley shawls, are the favorite specimens of many 
collectors. These are from the collections of John F. Mihelcic and Hugh H. Millar, of Detroit. 


tures. usually by the reaction of heat 
ed water upon feldspars or related 
minerals. The most common occur 
rence of zeolites is in cavities and 
veins in basic igneous rocks, but they 
have various other homes The zeo 
lites keep one another company: 
wherever one is found. others are 
likely to be present The common 
associates of zeolites are pec tolite. ap 
ophyllite, prehnite, datolite, and cal 
cite 


\bout 25 countries and states are 


listed as important localities for zeo 
lites. Some species are more import 
ant than others at certain places. In 
Germany, at Andreasberg in the 
Harz Mountains and at Baden in the 
Black Forest, and at the Kongsberg in 
Norway. zeolites are found in silver 
Belief has ex 
isted that the zeolites may be favora 


veins and lead mines 


ble to the deposition of silver, but this 
is improbable. Besides the coppe 
district of Lake Superior, other great 
zeolite localities in the United State: 
are in the trap-rock quarries of north 
eastern New Jersey and the two Ta 
ble Mountains at Golden, Colorado 
Across into Canada. the Bay of Fun 


dy district in Nova Scotia is as fam 
ous for its zeolites as for its high 
tides. Many zeolite localities occur 
in the lava region that extends from 
Iceland across the Giant’s Causeway 
in Ireland to Scotland and the islands 
nearby. The vast lava flows of India 
are also noted for zeolites. 


PRICE OF EROSION 


How much soil is carried to the 
Mississippi delta each year which 
could be saved for agriculture? The 
total is estimated at 730 million tons, 
or a 11.000 pound load for every 
man, woman and child in the United 
States if our people were to carry the 
material back to its place of origin. 


QUIZ CORNER 


If a collector offered you a “Cape 
Ruby” would you be getting (a) a 
ruby? (b) a “carbuncle”’? (c) rose 
quartz? 

If a collector sold you an “Arizona 
ruby” what would he deliver? 

See Page 22 
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THE STORY OF THE ROCK CYCLE 


Never a Dull Moment for the Collector 
When He Knows Varied Origin of His Specimens 
W. D. KeLier 


University of Missouri 


The rock cye le. or rather the story 
of the rock cycle, is aptly a con 
densed digest of the treatise on eartii 
materials. It covers a “briefing” on 
petrology and it surveys the min 
eralogy of rocks. Moreover, it con 
stitutes a demonstration of the prin 
ciple which governs the behavior of 
rocks and minerals—the low of sta 
bility of rocks and minerals. The 
rock cycle comprises the most funda 
mental sequence of rock behavior in 
our earth science. 

Because it is a cycle one should be 
able to enter it anywhere and by fol 
lowing it throughout should emerge 
again at the starting point. Let us 
try that. and for convenience start 
with the igneous rocks, which long 
ago were called the primary ro¢ ks. 

Igneous rocks result from the crys 
tallization of minerals from the mag 
ma. a hot silicate solution, or the 
quick freezing of the solution to a 
glass. Under those conditions such 
minerals crystallize as the orthoclas 
and plagioclase feldspars, the amphi 
boles (hornblende), the pyroxenes 
augite. diopside) the micas (biotite, 
muscovite) quartz, pyrite, olivine 
and various accessory minerals. 
These minerals form in an environ 
ment of high temperature, usually 
high pressure, reducing conditions 


“GEL Rocks in a new environment. Once bur- 

ied thousands of feet beneath the sur- 
face, ancient limestones and argillites (hard, 
indurated shales) of Proterozoic age, have been 
lifted thousands of feet above sea level in Gla- 
cier National Park, Montana, and now are being 
attacked by the agents of weathering. Below 
is the tongue of Sperry Glacier. The dark band 
high on the cliff is the exposed edge of a great 
sill of diabase, intruded as molten rock between 
sedimentary layers. 


non-oxidizing, relatively speaking 
and where there is not a great excess 
or renewal of water (steam) or car 
bon dioxide. The igneous minerals 
are therefore “at home” in the en 
vironment of their formation. 

This relationship brings us to the 
concept of the law of stability of 
rocks and minerals. It may be stat 
ed as follows: Rocks and minerals re 
main stable so long as they remain 
in the environment of their forma 
tion, and when their surrounding en 
vironment changes the rocks and 
minerals change to new forms or 
compounds or minerals which are 
stable under the new environment. 
The preceding sentence may seem 
childish in its simplicity and some 
thing to be taken for granted, but 
when its implications are followed in 
detail the result may become so mo 
mentous as to be truly astounding. 
Suppose we illustrate the law by 
tracing a granodiorite, or a horn 
blende bearing granite, as it is trans 
ferred from its original environment 
of solidification to a new one at the 
earth’s surface. 

The coarse-grained granite was 
formed within an intrusive mode of 
occurrence buried deeply within the 
earth’s crust, that is in an environ- 
ment truly representative of the con 
ditions (temperature, pressure, etc. 
enumerated before. When this horn 
blende granite is brought to the sur- 
face of the earth either by faulting, 
or by erosion of the rocks above, it 
finds itself in an environment in rad- 
ical contrast to that of its formation. 
Now its temperature has dropped 
from, say 1500°F., to that of the 
earth’s surface, perhaps within the 
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Late in the geologic history of North America numerous volcanoes of the explosive type raised 
their fiery crowns above the clouds in the Pacific Northwest. Yesterday's deep molten rock thus 
created today's scenery. One of these extinct, or dormant, volcanoes is Oregon's beautiful Mt. Hood, 


11,225 feet high. 

range of temperature from 110°F. 
down to 20° below zero, and crossing 
the significant freezing and thawing 
point of water-ice. The high pres 
sure which existed in the intrusive 
body has given way to almost negli 
gible pressure at the earth’s surface. 
Oxygen from the atmosphere and 
that which is dissolved in ground wa 
ter is present in great excess at the 
earth's surface, and is abundantly 
available for aggressive attack on any 
of the minerals or portions of the 
rocks susceptible to oxidation. Sof! 
rain water and that coming from 
melting snows is renewed time an‘l 
time again to attack, to combine with. 
and to dissolve and carry away any 
reck or mineral substances which 
water may affect. It should be noted 
that although water, (steam) and 
other solutions were present as min 
eralizers in the magma they were 


saturated with rock-forming consti 
tuents and therefore lost their po 
tency as rock destroyers. The mild 
but often repeated rains and snow 
water, although less powerful indi 
vidually than the chemically charged 
mineralizers, percolate through the 
rocks many times each year so ihat 
in the aggregate the weak surface 
water becomes paradoxically actua!]y 
very powerful. Weak acids in the 
ground water which accelerate the 
hydrolysis of the silicate mineral, 
are generated by the solution of cai 
bon dioxide from the soil atmosphere 
and the ordinary atmosphere, organ 
ic acids, and acid clays. and locally 
by sulphuric acid derived from ox) 
dizing pyrite and other sulphides 
Mechanical strains are set up in the 
rocks by freezing water, temperature 
changes, and by the expansion ol 
hydrating minerals. What a change 
this environment is from that under 
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which the granite was originally 
formed. 


It is no wonder that the granite is 
no longer “at home” in this new en- 
vironment. The constituent min 
erals are no longer “at home’, and 
by following the law of stability of 
rocks and minerals they change to 
new minerals and compounds which 
are stable under the new environ 
ment. The new environment is called 
a weathering environment. It is a 
preparation for transportation and 
the first step in the formation of sed 
imentary rocks. The path on the 
rock cycle is pointed toward the sta 
tion of sedimentary rocks. But be 
fore proceeding too far, let us return 
to the weathering igneous rocks and 
review what minerals are being 
formed where the weathering is go 
ing on. 


The feldspars, the amphiboles and 
the pyroxenes all contain an alumi 
no-silicate (aluminum, silicon, and 
oxygen) in their chemical make-up. 
and as they undergo hydrolysis one 
of the products of chemical reaction 
is a clay mineral. The clay minerals 
are the most abundant secondary or 
weathered minerals to be formed, be 
cause their source material consti 
tutes the most abundant minerals in 
the igneous rock. Along with the 
formation of clay minerals from the 
feldspars, etc., a little soluble silica is 
also released into the streams and 
waters draining the rocks. Greater 
quantities of sodium, calcium, mag 
nesium, are taken into solution bi 
the groundwater and are carried 
downward by the streams eventually 
reaching the ocean. The sodium in 
the salt (sodium chloride) of the sea 
was derived in the main from the 
weathering of rocks at the earth’s 
surface which contained sodium. Be 
cause of its high solubility the sodium 
of the ocean has been accumulating 
in solution there throughout the geo 
logis eons. The soluble calcium and 


magnesium (soluble in groundwa 


ter) are much less soluble than so- 
dium in the ocean and consequently 
have been deposited as sedimentary 
limestone and dolomite, which we 
will discover a little bit later. 

Most of the iron which is present 
in the igneous minerals, like that in 
hornblende, augite, diopside, and py 
rite, is oxidized during weathering 
to form the red or brownish insoluble 
hematite and limonite (iron oxides) 
which remain behind, adhering to 
clay or sand, and giving rise to red 
dish, yellowish, or brownish soils and 
residual rocks. Quartz is only slight 
ly affected by ordinary chemical 
weathering and it remains behind as 
an insoluble residuum or it is carried 
in suspension by the streams along 
with the insoluble clay and iron ox 
ides. Most of the potassium which 
Was present in the igneous minerals 
after being released by weathering 
process 1s absorbed by the clay and 
therefore is not released for removal 
in solution by the streams going to 
the ocean. 

Under this new weathering en 
vironment develop the relatively soft 
and the relatively voluminous hy 
drates, carbonates, and oxides, such 
as the clay minerals (kaolinite, bei- 
dellite, illite) and the iron oxides 
(hematite, limonite) the broken 
down quartz sand, and soluble cal 
cium, sodium, and magnesium, and 
a little, colloidal (soluble) silica. 
These new substances are stable un 
der the new or weathering environ 
ment. Their formation is in obey 
ance to the law of stability of rocks 
and minerals. 

The conventional course of events 
for these newly formed minerals aft 
er weathing is a stage in transporta 
tion, then deposition, and finally con 
solidation (including diageneti< 
changes). After consolidation the 
sediments have become sedimentary 
rocks. More specifically, the clay 
minerals along with a little sand, 
silt. iron oxide, or carbon have be 
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These huge residual masses of granite along the summit of the Big Horn Mountains in Wyoming 


resemble the mysterious Easter Island statues. 


They were formed by the weathering of jointed gran- 


ite, water and air attacking the rocks along the joints and gradually rounding off the great blocks. 
The jointing resulted from contraction when the once-molten rock was cooling far below the surface. 
Erosion now has exposed the granite core of the range. 


come shales, the sand grains have 
been cemented to become sandstones. 
the soluble calctum has become lime 
stone, or calcium and magnesium 
have become dolomite. The soluble 
silica has given rise to chert and 
flint. and under conditions where ex 
treme evaporation of an arm of the 
ocean has taken place deposits of gyp 
sum, rock salt, and possibly potas 
sium salts (like those in our west 
Texas-New Mexico region or at 
Stassfurt, Germany) will be precip 
itated. ‘The sedimentary rocks just 
mentioned are stable, and are “at 
home” in the sedimentary environ 
ment at or near the earth’s surface. 
Here is a second stage in the rock 
cycle. 

The sedimentary rocks which were 
formed on the sea bottom and which 
are stable while so buried become 
unstable if through some earth move 


ment they are raised up and exposed 
at the earth’s surface. Under the en 
vironment of exposure they again 
undergo weathering and may be re 
turned to the ocean. Here then is a 
small sub-cycle within the larger 
rock cy¢ le. 

Not all the sedimentary rocks are 
raised to the earth’s surface after 
their formation. Instead they may 
be buried layer upon layer, deeper 
and deeper, until either through very 
deep burial or by diastrophism they 
are surrounded by a new high tem 
perature and high pressure environ 
ment which is as radically different 
from that of their formation as was 
the transfer of igneous rocks from 
the place of intrusion to the earth’s 
surface. Imagine, if you will, a de 
posit of shale and limestone buried 
tens of miles beneath the earth’s sur 


face and heated to a high tempera 
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ture, either by the conventional in 
crease in temperature toward the 
earth’s center, or by an intruding 
magma which is being emplaced near 
the buried sedimentary rocks. Those 
shales and limestones are no longer 
“at home”. In obeyance of the law 
of stability of rocks and minerals 
they change to the new mineral and 
rock substances which truly are sta- 
ble under the new environment, that 
of metamorphic conditions. A new 
group of metamorphic minerals and 
rocks will evolve at the expense of 
the old sedimentary material. In 
place of the dull, earthy, soft, highly 
hydrated shale under the metamor 
phic environment, a new brilliant, 
glistening micaceous slate, scist, or 
hard amphibole or pyroxene may 
form by crystallization. Fresh ap 
pearing, crisp marble may result 
from re-crystallization of limestone. 
Quartzite, hornfelses, gneisses and 
other metamorphic rocks may de- 
velop. Why does this take place? 
Because the sedimentary minerals 
were not “at home” in the metamor- 
phic environment. Instead, because 
such metamorphic minerals as trem 
olite, actinolite, hornblende, the mi 
cas, garnet, staurolite, chlorite, kya 
nite, sillimonite, the feldspars and 
other silicates are stable, that new 
metamorphic group of minerals is 
being developed. We have arrived 
at another station in the rock cycle, 
the metamorphic station. 

Not only do sedimentary rocks un 
dergo metamorphism but igneous 
rocks which are subjected to another 
stage of higher temperature, or those 
which are subjected to powerful 
movements, shearing, stretching, or 
compression may undergo deforma- 
tion or re-crystallization to form 
banded or re-crystallized metamor- 
phic rocks. Even previously meta 
morphosed rocks may undergo either 
more severe or less intense metamor 
phism and be changed to meet the 
conditions of a new environment so 


that metamorphic rocks may be said 
to be re-metamorphosed. Metamor 
phism is a variable but important 
station on the rock cycle. 

Suppose that these metamorphic 
rocks which are formed under condi- 
tions of high temperature and high 
stress are transferred to the earth’s 
surface through denudation above, or 
by faulting, what is their fate? They 
have been thrust into the weathering 
environment, and just as would be 
expected they undergo weathering 
and change to new minerals or com- 
pounds which are stable under the 
weathering environment. Metamor- 
phic rocks weather to the same group 
of minerals which resulted from 
weathered igneous and sedimentary 
rocks under similar environment. 
How fortunate we are indeed that all 
types of rocks weather to the same 
relatively few secondary or weath 
ered minerals, with the result that 
soils the world over are built up of 
nearly the same species of minerals, 
only in different portions. Think 
how convenient it is that clay and 
iron oxides are weathered similarly 
from granite in Iowa, in China, in 
Russia, and in South Africa. Conse- 
quently, lettuce, radishes, beans, cot- 
ton, and crab-grass (in lawns) will 
flourish whether the parent rock has 
been igneous, sedimentary, or meta- 
morphic. Think what complications 
would arise if corn could be grown 
only over limestone, wheat only over 
mica schist, and tobacco only over 
diamond - bearing peridotite! The 
point of this is that there is a com- 
mon suite of minerals formed under 
the weathering environment just as 
there are a few stable minerals which 
are formed under the igneous and 
the metamorphic environments. 
Metamorphic rocks undergo weath- 
ering, transportation, deposition, and 
consolidation to form new sedimen- 
tary rocks. They return to the sedi- 
mentary station on the rock cycle. 

All that remains to complete the 

















14 THE EARTH SCIENCE DIGEST 





major cycle is to make igneous rocks 
out of the sedimentary rocks and 
metamorphic rocks, and to remelt 
some previously existing igneous 
rocks. The fact that more or less 
granite has been formed by the re 
crystallization of schists and other 
metamorphic rocks after being per 
meated by mineralizing solutions is 
generally accepted by petrologists, 
and has been called granitization. 
Insufficient evidence has been accu 
mulated by petrologists so as to be 
convincing to all investigators the 
exact magnitude to which granitiza 
tion has operated but the principle 
has been accepted. The solution of 
inclusions of igneous, metamorphic. 
and sedimentary rocks by an invad 
ing magma, and subsequent crystal 
lization of the dissolved products is 
also recognized. ‘Therefore from an 
academic standpoint at least, we are 
correct in completing the rock cycle 
by recognizing the development of 
the igneous rocks from any other pre 
existing rock type. The cycle is com 
plete, we have returned to the start 
ing point, 

We should never run out of rocks 
on this earth so long as it continues 
anything like the present. There 
should always be plenty of material 
for earth scientists to enjoy. The 
science of geology will never lack for 
raw materials to be studied. “Rock 
hounds” should never be bored with 
life! 


OIL IN A GEODE 


A geode full of crude oil was dis 
covered recently in a creek bed in 
western Illinois, near the Mississippi, 
by Wilson H. Henderson, of Route 2. 
Galesburg, III. 

Mr. Henderson reports that the 
geode is gray and about the size of a 
fist. He writes: “I have boiled the 
geode in lye, sal soda and various 
kitchen cleaners, but have been un 
able to clean the crystals. The oil is 
black and thick and was sealed in. It 


was not until I got home and broke 
open the specimen that I found it to 
be unusual. 

“The geologist for the Sinclair Ou 
Co. to whom I wrote said that while 
geodes containing small quantities ol 
heavy petroleum are not unique, 
they are certainly unusual. He also 
states that the literature makes num 
erous references to such specimens, 
and that the origin of the contained 
petroleum is not completely under 
stood, but that it is assumed to be de- 
rived from organisms contained in 
the formations in the vicinity of the 
geode’s locality. It does not neces 
sarily indicate commercial quantities 
of oil in the vicinity.” 

Mr. Henderson is interested pri 
marily in semi-precious stones and 
will exchange his specimen if a geode 
collector wishes to have it. 


IT CAN BE DONE 


Have you ever wanted to photo 
graph your fluorescent minerals in 
color under ultra-violet or “black” 
light? 

A patient and inventive photogra 
pher, James Viles, accomplished the 
difficult task recently for Science Ill 
ustrated. He used a one-shot camera 
of his own design. Lamps used were 
ordinary 750-watt spotlights and the 
3,600 Angstrom unit Stroblite (ultra 
violet). 

After eight hours of experimenta 
tion in an effort to balance light from 
the minerals and the Mazda light 
simultaneously, he solved the prob 
lem by making two separate carbro 
color prints and stripping them tou 
gether. The first of these was of the 
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FAMOUS LOST MINES 


Seventh of a Series ) 


Victor SHAW 


THE LOST TUB PLACER 

Judged by data compiled from 
many sources these diggings seem to 
be situated upon a lower flank of one 
of several mountain ranges, in the 
desert of southeastern San Bernar 
dino County, California. Rich gold 
gravel is said to be exposed there on 
a low mesa, or table land, hemmed 
in on the mountain flank by three 
high peaks and facing the open 
desert. 

The exact position f this range 
having the three peaks enclosing the 
mesa is not known, with this single 





exception: most all descriptions place 
it in a general southerly direction 
from the town of Homer, at a dis 
tance of some twenty hours travel in 
the saddle. Homer is a small station 
on the Santa Fe railroad, some fifteen 
miles west of Needles, the latter a 
division point, on the Colorado River. 

This could place it somewhere in 
the vicinity of the Lost Arch Placer, 
described in the August issue of The 
Earth Science Digest, although as 
will be seen it is not likely to be in 


that vicinity. Also it could be at the 
southern end of the Mohave Range, 
or on the east or west sides of the 
southern Turtle Range, or the south 
eastern side of the Old Woman Range 
and the last named seems the most 
probable. 

Now, as may have been noted with 
other lost mines, there are several 
different stories regarding its original 
discovery. One that was published 
rather recently concerns a party of 
Mexican miners, who in the early 
1820s were packing equipment north 
east, to prospect the then new placer 
diggings at La Paz lying just east of 
Ehrenberg. One evening this party 
is said to have camped somewhere 
along the southeast side of Old Wom 
an Mountains, planning to travel on 
the next day. 

ut. in hunting their hobbled pack 
mules next morning, some of them 
crossed a mesa in the nearby hills, 
where they found an area of gravels 
stained red by oxidized hematite. It 
looked to them like a possible gold 
placer deposit, so as they had the 
proper tools they panned some of it 
and found it to be extremely rich, 
some pans yielding as high as seven 
dollars. when taken next to the shal 
low bedrock. 

This was in late January, when 
some water still remained in the hill- 
side gulches; so they made a perma 
nent camp and worked gravels until 
the water failed, and in that time, 
according to this tale, recovered some 
$30,000 in gold dust and nuggets. 
They then left those diggings for the 
summer, but on their return failed to 
find the place. 

This story goes on to say that years 
later other prospectors stumbled up- 
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on that place and found an old wood 
en tub not far from it, which showed 
it had been worked for placer gold. 
thus causing it to be known after 
ward as the “Lost Tub Placer”. 

This story has many discrepan 
cies: one is that the Mexicans could 
not find the placer again, after taking 
much gold from it, when they were 
stated to have been experienced des 
ert prospectors. But the most strik 
ing error is that it claims that Coffin 
Spring was nearby, whereas that 
spring is mapped in Turtle Range 
twenty air miles away. ‘There are 
other discrepancies, but the two just 
mentioned are enough to discredit it. 
However, the following story not on 
ly seems plausible throughout, but 
its major points may even be factual. 

According to the account now pre 
sented, the original discovery of the 
Lost Tub diggings was made by Piute 
Indians whose village was at Piute 
Bend, a small reservation a few miles 
north of old Fort Mohave, on the 
Nevada side of the Colorado River. 
In the 80’s the Piutes used to bring 
gold to Fort Mohave in the form of 
dust and nuggets, some of the latter 
being as large as an ounce or more in 
size. The post trader and nearby 
miners always thought this gold 
came from desert areas only a few 
days travel from the reservation, but 
in what direction they never knew. 
The Indians guarded their secret well 
and no amount of cajolery ever in 
duced them to talk about it. 

At this time the Piutes had no use 
for such a soft metal, except perhaps 
as ornaments to string on a squaw s 
neck; but since white men seemed so 
crazy to get it, the Indians bartered 
it at a fraction of its value for mer 
chandize they craved, such as guns, 
black powder, gun caps, clothing. 
candy, or gewgaws for their squaws. 
But all efforts to learn the source of 
the gold failed and attempts at trail 
ing them also proved useless. Always 
the Piutes were too clever for them. 
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Then one day in the early 80's. a 
white man drifted into the reserva 
tion; said to have been a prospector 
named Jamison, which is all that is 
known of him. At any rate, Jamison 
made friends of the tribe to the ex 
tent of marrying one of the young 
squaws, Indian fashion, and settled 
down to live with them. Possibly be 
fore his arrival he had heard about 
the Piute gold, but if so he never ad 
mitted it, yet he took the only way to 
win their confidence and learn its 
source, 
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After living with the Piutes for 
some time, Jamison gained a fair 
working knowledge of their language 
and, no doubt with the aid of his 
squaw, found out something about 
where they got their gold. As a mat- 
ter of fact, he finally persuaded his 
squaw’s brother to take a saddle trip 
to the place where many nuggets lay 
exposed on the ground. But his guide 
warned him that it was impossible to 
go there safely, except in certain win- 
ter months. There was no water at 
this place, so only when there was 
snow on the ground was it wise to 
venture there. 

Now in this region snow seldom 
falls in winter, even in the higher 
mountains, and Jamison was forced 
to wait two years before the neces- 
sary conditions prevailed. Then his 
guide saddled two ponies and two 
pack mules and they slipped away 
from the reservation at night, on a 
roundabout course designed to mis 
lead any would-be followers. 

It proved to be a long tough jour 
ney following various washes, across 
numerous desert valleys leading 
southwest, and climbing through a 
few snow-mantled mountain passes; 
until at last they reached a small 
mesa below three high snowy peaks, 
where there was no water except 
what they melted from snow for 
themselves and the saddle stock. 

They camped only long enough to 
fill the rawhide kyacks on the pack 
mules with rich gravel scraped from 
beneath the snow—gravel that was 
full of nuggets large and small beside 
fine gold and dust. It made heavy 
loads for both mules, when they 
broke camp and started back, but 
they reached the reservation in three 
days arriving at night. The gravel 
then was washed in the river and a 
surprising amount of gold recovered, 
half of which the Piute turned over 
to Jamison. 


It is what followed that leads one 
to suspect that Jamison joined this 


tribe only to learn where they got 
their gold, for he at once wrote to a 
friend in the East that he had a plac- 
er that should make them both rich, 
if he would come and buy half the 
mining outfit. Nothing is known of 
this friend, except that his name was 
Fields, and even that was never con- 
firmed. Anyway, Jamison’s story of 
the wealth that lay waiting brought 
Fields to Fort Mohave eager to ex- 
amine the remarkable store of gold, 
which he wanted to see before buying 
equipment. 

So after explaining to his squaw 
and the tribe that he had to make a 
business trip west he then went with 
Fields to Homer on the Santa Fe rail- 
road. There they bought a span of 
mules and a buckboard, on which 
they loaded bedding, food, a barrel of 
water, and also a big tub in which to 
wash the gold gravels. 

By this time it was late spring, but 
Jamison knew that he could easily 
find the place and figured the barrel 
of water would be plenty for their 
needs, including the return journey. 
He then set out south through Homer 
Wash, until he recognized certain 
landmarks he had spotted on his sad 
dle trip with the Piute; and after 
driving all day and most of the night, 
they reached the mesa and three 
peaks at daybreak next morning -— a 
distance of some forty miles, they 
later estimated. 

Years afterward, Fields told what 
then transpired: that they climbed 
the short height to the mesa top and 
started at once to pan the gold from 
the gravel, which was on bedrock 
very near surface. The gravel was 
shovelled into hyaps, then panned in 
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the tub using water taken from the 
barrel. He said that gravel seemed 
to be almost half gold, with so many 
big nuggets that he could hardly be- 
lieve it possible. 

In fact, it took so long to pan it 
down closely, that in order to save 
time they very soon began to just 
pick out the nuggets dumping the 
fine stuff into the tub. And they 
worked feverishly, as most anyone 
will under such circumstances; and 
even lost track of time, obsessed by 
the wish to get all the gold they could 
in one short day. But late that after 
noon they were brought to their sen 
ses by the sudden realization that the 
water supply was getting dangerous 
ly short. In fact they had used to 
much while panning, that a hasty es 
timate of what remained made it 
doubtful if it would last them back to 
Homer. 

Anyway, they must start back at 
mee. A desert mule is tough, Jami 
son knew, and by pushing the team 
hard all night, they had a fair chance 
to reach the railroad some time the 
next morning. But, even travelling 
in the chill of a desert night, Jamison 
had yet to learn how much water 
mules need to haul such a heavy load 
forty miles through the soft and very 
ineven desert sands. 

However, they lost no time in get 
ting on their way 

After loading the weighty canvas 
sack of gold, they cached the goldpan 
and tub of gold sands in a cave they 
found, in a gulch of the nearby 
mountain flank. Then, making up a 
light lunch to be eaten on the way. 
they hopefully set out in the moon 
light headed north. The team had 
been given all the water used in pan 
ning. and being well rested and fresh 
they at first made very good time. 

But it was a long pull and of course 
they couldn't travel a straight course. 
There were high sand dunes to circle. 
and an unending series of sagebrush 
( lumps and greasewood ; b es l d e 


which the sandy desert floor was cov- 
ered with scattered boulders, with 
here and there acres of sharp pointed 
rocks impossible to cross, to say noth- 
ing of the occasional drainage chan- 
nels eroded by the spring run-offs. 

It took time to circle the obstruc- 
tions, but having much experience 
coming through it the previous day, 
they merely cursed the delay and 
pressed on halting only to give the 
team a ration of water. At least, 
they congratulated themselves, they 
couldn’t lose the way since there 
were mountains on both sides show- 
ing plainly even by moonlight. 

The chief obstacle was the slim ra 
tion of water and food, as was always 
the case in desert travel before good 
roads made automotive transport pos 
sible. Cars now carry enough for 
many days of travel. But, for Jam:- 
son and Fields in 1883, daylight came 
too quickly with its blistering heat 
and hot winds laden with blasting 
clouds of sand. 
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Soon the mules slowed to a walk 
and growing thirst made them stub- 
born and balky. As near as they 
could guess they had come better 
than halfway, but seemingly endless 
miles still lay ahead, where those 
quivering heat waves and twisting 
columns of sand devils hid the view. 
At last with all water gone and the 
mules about ready to quit and lie 
down in their harness, Jamison and 
Fields had to get out and plow on 
through the sand dunes, one on each 
side of the team the better to keep 
the weakened animals stumbling 
ahead toward their goal. 


[It now had become just a grim 
struggle to survive. Long ago they 
had thrown away everything but the 
canvas gold sack, to lighten the load. 
Yet they were frequently forced to 
halt for brief rests and the mules 
stood with lowered heads shaking 
with exhaustion. Always it was hard 
er to arouse them and lash them into 
motion—to take faltering steps on for 
a mile or so into the hazy dust veils 
in the north. 

And this endless nightmare oi 
effort continued throughout the fol 
lowing night, the two men and their 
team growing constantly weaker, for 
if now the mules once laid down 
they'd never get on their feet again. 
But desperately they fought slowly 
on until, in the dawn of the next 
morning, they caught sight of what 
for so long they had hoped to find. 
Far left upon the desert rim there 
was a thin gleaming line, the tele 
graph wires strung upon poles set at 
regular intervals along a railway. It 
was the Santa Fe and no doubt there 
was a water tank somewhere along 
the line. 

It still was miles away, but already 
they imagined streams of vivifying 
moisture laving their parched throats 
and cracked- swollen tongues, and 
with feeble cheers they lashed the 
team into motion and struggled to 
ward it. At long last, through a 


notch in the dunes, they saw a tiny 
cluster of weather-beaten shacks. The 
mules saw them too and using their 
last reserves of strength, men and 
team staggered on toward that wel 
come promise of unlimited water and 
rest. 

The place proved to be the tiny 
hamlet called Blake, though now 
mapped as a railroad division point 
named Goffs, and there was water in 
plenty. Also some section hands and 
a few miners were living there tem 
porarily. As Jamison and Field drew 
near they saw a man who sat watch 
ing them on a bench, before the only 
saloon in the place. He arose and 
hurried toward them, as_ they 
dropped from complete exhaustion. 

Much later they learned that it 
took several hours to bring them out 
of their stupor, and it was two days 
before their minds cleared enough to 
tell a straight story of what they had 
been through. And they also learned 
that their first question had been 
about the sack of gold left on the 
buckboard. It was handed them in 
tact, with the assurance that their 
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team had been carefully tended and 
Was in good shape. 

Then. when their gold was weighed 
and its value estimated at close to 
S$15.000. there was an immediate 
stampede for the new diggings, which 
emptied Blake of every man but the 
station master; although all they had 
been told was that the placer was 
straight south down the Homer Wash 
about forty miles, if they'd just fol 
low the buckboard track. However. 
that stampede was in vain, for the 
vind had obliterated most of then 
vagon tracks and none of them found 

trace of the rich placer. 

\s for Jamison and Fields, a week 
r more passed before they were able 
to travel. Then with a new outfit 
and the gold, they drove east to Nee 
dles; where Fields. with his share of 
the gold, went home by train to get 
capital to properly develope their dis 
covery. 

sut it was otherwise with Jamison. 
who still was far too weak to travel 
and should have rested for severa! 
weeks longer. He realized this, but 
planned to do so in the quiet of his 


reservation home. So he drove there 


by way of Homer, growing weaker 
with every mile covered, until when 
he arrived he collapsed with a high 
fever. and the Indians had to carry 
him to his tepee. ; 
His heart may have been damaged. 
or perhaps pneumonia set in; but, al 
though his squaw nursed him de 
votedly. and the Piute shaman fed 
him sacred meal and boiled herbs 
and wove magic incantations to drive 
away the demon of illness, he sank 
into a prolonged coma and died. His 
relatives were unknown so his squaw 
was made wealthy for an Indian. 
News of his death reached Fields. 
perhaps through the commandant at 
Fort Mohave. At any rate, Fields 
returned at once to Homer. as now he 
was not only sole owner of the re 
markable placer, but also was the 
only white man having any idea oi 


its location. His idea was to stake 
and record it, but with his terrible 
experience fresh in mind not even 
the wealth it represented could in 
duce him to go there himself. 

Instead, he sketched a map of di 
rections as well as he remembered 
them, and had no trouble persuading 
a prospector there to make the trip. 
for an equal interest in the property 
But his new partner utterly failed to 
locate the mesa under the three high 
peaks. Other expeditions were sent 
out with no success, until he finally 
gave up and went home. No doubt 
his memory of various landmarks 
was faulty, even if he didn’t realize 
it, but for some time he tried to get 
various mining engineers in the Eas 
to go in with him, for a half interest. 
All were highly diverted by the nug 
gets shown them, and a few did sign 
agreements of partnership, though 
nothing came of it. One mining man 
who came west to make a search for 
the placer is reported to have dropped 
a laughing comment, that all the 
mountains down there have the 
groups of three peaks, but there was 
no gold in any of them. 

But he was wrong in such a broad 
statement, for there are a few operat 
ing gold mines in several of these 
mountains. Yet, although many oth 
ers have tried to find this Lost Tub 
placer, it remains lost for whoever 
may wish to tackle it. Probably 
these failures are mostly due to the 
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lack of local water. and because those 
who tried to find it took insufficient 
water to outlast a proper methodical 
search. 

Today. however. there are desert 
roads which with a jeep, or some of 
the better cars, enable a prospector to 
get within at least a dozen miles of 
this general area. Such cars can car 
ry water, tools, and camping outfit, 
for a protracted stay of many weeks 
and thus permit a proper examina 
tion of the entire region inside the 
limit mentioned. In such case, how 
ever, a word of caution is required. 
Spare tires are needed, also extra 
parts such as spark plugs, fan belt. 
and distributor condenser. For a 
break-down in the desert leaves you 
worse off than those old-timers trav 
elling in a saddle. A dead car puts 
you afoot, you see. <A _ helicopter 
would be the thing! 

In any case, the mountains in this 
region are geologically favorable for 
deposits of gold or other types of com 
mercial ore, so even if the Lost Tub 
placer is never found there is a fair 
chance of discovering another paying 
mine—if enough time is spent in this 
area. 


QUIZ ANSWER 


(Questions on Page 7 


In both instances you would re 
ceive pyrope, a variety of garnet. 
Garnets may be red, brown, black, 
or green. In fact, it has been main 
tained that garnets may have any 
color except blue. Pyrope is com 
monly red, but may be almost black. 
Gem-quality pyrope is commonly 
called “carbuncle.” The garnets are 
orthosilicates and crystallize in the 
isometric system. The _ hardness 
ranges from 6.5 to 7.5. The ruby is 
a variety of corundum, as is the sap 
phire. Corundum crystallizes in the 
hexagonal system, forming six-sided 
prisms or tablets. It is the hardest 
of the rock-forming minerals (H 9 


BOOK REVIEW 


Historical Geology 
Russevi C. Hussey 


M raw H $3 


352 


This historical geology, properly 
the geologic history of North Amer: 
ca, is the second edition of Prof. Hus 
sey's popular text which was firs! 
published in 1944. 

The author states that he has kept 
in mind the fact that the book will be 
used chiefly by students and others 
interested in the cultural aspect of 
the subject. The new edition is sim 
plified in several places by the re 
moval of material which students sel 
dom are required to remember, and 
new and improved illustrations are 
used. The result is a text which pro 
vides the reader with a non-technical! 
account of the development of life 
during the last two billion years of 
earth history. If one is led into fields 
of special interest, there are reading 
references at the end of each chapter. 

Students who _ pursue historical 
geology for its cultural value too 
often are bewildered by the great 
amount of extraneous data in texts 
used in introductory courses. Hun 
dreds of formation names serve only 
to cloud the grand picture of the de 
velopment of life and the fascinating 
emergence of modern landscapes. “It 
is a bit confusing.” remarked a stu 
dent at one of the younger schools in 
the Middle West after delving into 
one of these advanced texts recently, 
“but we hope to get through the Silu 
rian by December!” 

Prof. Hussey, as his classes at the 
University of Michigan have been 
discovering through the years, holds 
to the moving scene and to general 
principles in both text and lectures. 
“Every stone can be dramatized.” 
the author once remarked, and this 
without sacrifice of accuracy. 

“It is very encouraging.” Prof 
Hussey states in the preface of his 
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new volume, “to see the large num- 
ber of students who are studying ele 
mentary physical and historical ge- 
ology because both subjects contain a 
great deal of material that is both 
valuable and interesting. Increasing 
numbers of Americans are seeing 
more of our country every summer, 
and geology is one subject that will 
help them to understand the face of 
the earth with its varied features.” 

The illustrations, particularly the 
drawings by John Jesse Hayes, are 
excellent. 

The book merits a large following. 
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Pomona Valley Mineral Club held 
its monthly meeting in the chemistry 
building, Pomona College, and was 
host to the members of the Old Baldy 
Lapidary Society. George J. Belle 
man, of Los Angeles City College, 
gave a talk on “Alluvial Fans” and 
illustrated his lecture with slides of 
alluvial fans taken after the 1938 
flood. The most perfect of these fea 
tures, in his opinion, is the Deer Can 
yon fan in San Bernardino County. 
California. 
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Michigan Mineralogical Society 
held its October meeting at the Cran 
brook Institute of Science, Bloomfield 
Hills. Andrew Meyer, Cleveland 
mining engineer who follows the 
paths of the Spanish explorers in 
Panama, told of his search for an- 
cient gold mines. He is returning to 
the Isthmus to work these old mines 
with modern equipment. The an 
nual auction is the feature of the 
November meeting. 
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tral Iowa Mineral ( a Murray Heald- 
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LETTERS TO THE EDITOR 
The Editor, 
Karth Science Digest. 
Dear Sir: 

I have just read the article, “The 
Lost Dutchman”, by Victor Shaw, in 
the April issue of your magazine. 
Mr. Shaw knows nothing of the facts 
regarding the most famous lost gold 
mine in America . . . not one of the 
writers over the period from 1916 to 
the present ever had Jacob von Wal 
zer's name correct, his date of death 
correct, nor the place of his burial 

.. I can personally take Mr. Shaw 
into the locale of the Lost Dutchman 
and show him rose quartz. I can show 
him 30 or 40 shafts and tunnels with 
in sight of Weaver's Needle. 

Charles Frederick Higham. 
Phoenix, Arizona. 


The Editor, 
Earth Science Digest. 
Dear Sir: 

I do not wish to waste time discus 
sing with my critics the Walzer per 
sonal history. But I do take issue 
with any and all critics concerning 
the local geology of the region in 
question, which I examined during 
three expeditions. Regarding seeing 
the Needle for 20 miles in any dire 
tion, I’ve seen it twice that distance 
from the Mazatzal Range to the 
north, since the canyons around the 
Needle all lie roughly north-and 
south. What of it? It's wholly im 
material. 

Victor Shaw, 
Lake Hughes, Calif. 


Vir. Victor Shaw, 
lake Hughes, Calif 
Dear Sir: 

I myself rode and tramped ovei 
much of the Superstition Mountains 
30 years ago and made detailed ex 
aminations of gold prospects near the 
western base. Other employes of the 
Arizona Bureau of Mines have done 
enough work in the region to satisfy 


them that conditions are decidedly 
adverse to the existence of commer 
cially valuable deposits of gold in the 
Superstition Mountains. We have 
never hesitated to express our convic 
tion that prospecting there is a com- 
plete waste of time. 
Some 15 or 20 years ago an old 
miner died at Superior. He always 
claimed that he was very well ac- 
quainted with Jake Walz, who lived 
most of his time at or near Wicken- 
burg, especially when the Vulture 
Mine was running. The Superior 
miner always claimed that Walz ac- 
cumulated a rather large amount of 
rich Vulture ore and rode to the 
neighborhood of the Superstition 
Mountains with it and brought it 
from there to Phoenix, claiming or 
permitting it to be known that he got 
it in the Superstition Mountains. 
G. M. Butler, 
Dean, College of Engineering. 
University of Arizona, 
Tucson, Arizona. 

To the Editor, 

Farth Science Digest. 

Dear Sir: 

Mr. Shaw has made a good job of 
presenting facts concerning a legend 
that has probably mislead more peo 
ple than most other “lost mine” stor 
ies. 

John W. Mrock 
Indio, Calif. 
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THE ORIGIN OF DOLOMITE 


KENNETH 


ROGERS 


Reprinted from an earlier issue of The Earth Science Digest in response to many requests 


While Marie Antoinette was 
shouting, “Let them eat cake,” a 
Frenchman, T. de Dolomieu. was 
discovering that all that is limestone 
does not fizz. The region where he 
worked was later appropriately 
named the Dolomites. Were one to 
have asked this Frenchman to ac 
count for this non-fizzing limestone. 
he would have been baffled; were 
one to ask us to account for it we 
would theorize, but in the main, we 
are just as baffled as was he. For. 
where theory reigns _ bafflement 
abounds. 

Today “dolomite” is used in two 
ways: mineralogically, as the name 
of a mineral, and geologically, as the 
name of a rock largely or wholely 
composed of it The mineral dolo 
mite is a compound of magnesium 
and calcium carbonates combined di 
rectly in the molecular ratio of one 
to one CaCO . MgCO#. Pure dolo 
mite consists of 54.35% CaCO# and 
15.65% MeCO, 

Dolomite, it is believed, can be ei 
ther a primary or a secondary pro 
duct, i.e., it can be formed through 
direct precipitation in sea water o1 
by the alteration of pre-existing lime 
stones. The limestones can be alt 
ered by the sea water in which it is 
lying or by hot or cold waters which 
may percolate through it, but in 
both, the manner of change is essen 
tially the same; that is, the wate: 
carries the magnesium carbonate 
which replaces some of the calcium 
carbonate of the limestones to form 
dolomite. In the case of percolating 
waters some of the calcium carbon 
ate may be removed to make room 
for the incoming magnesium carbon 
ate by leaching. And so the chemi 
cal changes may be made at the time 


of deposition and dolomite laid down 
as we now find it, or a calcareous 
mass may be laid down first and then 
later changed to dolomite. 

Most geologists agree that the ma 
jority of our dolomite deposits have 
been formed epigenetically. The 
theory involved is relatively simple. 
Picture, if you will, the numerous 
rivers which have from time imme 
morial emptied their cargoes into 
yawning receptive seas that have 
prevailed helter-skelter upon ou 
earth’s surface. Magnesium salts. 
all alkali carbonates, and an abun 
dance of calcium hydrogen carbon 
ate are assuredly a part of that cargo 
They are carried far and wide by 
marine currents. In the seas a pro 
fusion of organisms dwell that can 
and do convert the soluble calcium 
bicarbonate into the insoluble cal 
cium carbonate, and thereby, pro 
duce hard parts which either protect 
or support their soft parts. Upon 
their death they give up their skele 
tal part to the media in which they 
lived. A natural decree. Thousands 
upon thousands of such calcium car 
bonated parts are dropped and accu 
mulated. To this may be added the 
lime from various lime-secreting al 
gae. 

To this batter of freshly laid cal 
careous sediments, a cup of magnes- 
ium carbonate is added to form dolo 
mite. However, whereas organisms 
are largely responsible for the pre 
cipitation of calcium carbonate, the 
physical and chemical conditions 
which lead to the precipitation ol 
magnesium carbonate are no! 
known: likewise, the utilization ol 
magnesium by organisms is un 
known. At any rate magnesium ca) 
bonate does precipitate and falls io 
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the sea floor where the lime is al 
ready lying. Then it is postulated 
some of the calcium carbonate is ta 
ken into solution and replaced by a 
chemically equivalent quantity ol 
magnesium carbonate, or that the 
two carbonates lying promiscuously 
together are, upon crystallization of 
the sediments. converted to the 
double salt. An ideal assumption 
would be: 2 CaCO* 4 MgCO# = 
Ca Mg (CO#)* + CaCO» in solution. 


[he primary theory is even simp 
ler than the epigenetic one. The 
same story as has been depicted 
above can again be envisaged, only 
it need not go so far The soluble 
carbonates supplied by the rivers 
unite with the magnesium element 
of the sea and form dolomite. Given 
such reagents, soluble double carbon 
ate and sea water rich in magnesi 
um. the exchange of elements is fun 
damental, the resultant product be 
ing dolomite which as an insoluble 
passes by way of precipitation from 
the field of action according to the 
laws of chemistry. However, not 
withstanding the plausibility of the 
action, the theory of the thing be 
comes apparent when we learn con 
trary to expectations that examina 
tions of present sea floors have re 
vealed very little dolomite. 

We can with justification say that 
the preponderance of our dolomite 
originated in warmer climes, for in 
warm water a sharp increase of den 
itrifving bacteria is noticeable; and 
these organisms by their physiologi 
cal processes are responsible for the 
throwing down of huge quantities of 
lime carbonate. Then too, tropical 
rivers carry megnesium and calcium 
salts to the oceans at a faster rate 
than elsewhere. The core and sam 
ples from a well drilled on Funafuti 
Atoll shows that magnesium carbon 
ate decreases at depth. This would 
seem to prove that dolomite origin 
ated in shallow water, but certainly 
does not prove that shallow water is 


requisite for the birth of dolomite. 
That dolomites were universally 
formed under reducing conditions 
seems likely inasmuch as ferrous iron 
is present in a surprisingly large 
number of the dolomites. The iron 
percentages runs anywhere from 
10% to less than 1%. Since ferrous 
iron is readily oxidized, its presence 
negatives the view that dolomites de 
veloped through replacement by 
ground water. The big three in 
volved in producing dolomite, i. e.. 
time, temperature, and pressure are, 
as usual in the fashioning of Nature's 
wares, mysteries. Laboratory esti 
mates have been made based on at 
tempts to simulate nature’s environ 
mental conditions, but much more 
has yet to be done before the origin 
of dolomite can pass from the realm 
of theory. 

The fact as to how magnesium 
got into dolomite may be somewhat 
of a puzzle to all peoples, but that 
it is there the English can well testi- 
fy. When the order was given to 
build the houses of Parliment, dolo- 
mite was chosen as the building 
stone, and the buildings subsequently 
became, because of the sulphurous 
fumes, of nearby potteries, corroded 
with a layer of epsom salts affording 
to the people who would but scrape 
the walls, a free purgative. 





BARGAIN FOR $1.00 POSTPAID 


A generous slice of each: 


AGATE OBSIDIAN TURRITELLA 
JASPER PETRIFIED WOOD 


Excellent cabochon material. 


E. CAILLAND 
3642 Gardenia Ave. Long Beach 7, Calif. 
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CLASSIFIED ADVERTISEMENTS 





AGATE 


LAKE SUPERIOR AGATES 


‘ te J L Cunn ngham 165 West 
Wacker Drive, Chicago |, Illinois 
BEAUTIFUL AGATIZED WOOD ; North Dak 
A ted tw c j ‘ $1.0 f 


pound Please ir je L Manning 
Hettinger, North Dakota 


U f gt 


AGATES, JASPERS, AGATIZED WOOD 


~~ 


Piease add postag Als Nevada 
Al Thrower, Box 305, Santa Cruz, Calif 
AGATE $8 t 
, W. W. Wilkins, Box 203, Deming, New 
Mexico 


CRYSTAL Specimens 


yrant A New Mex 
’ t. R. H. Hartson, Box 98, Winston, New 
Mexico 
FOSSILS 
ATTENTION t w 
t T. H. Haskell, Jr.. Box 75 Wasta Soutt 
Dakota 


1OWA UNDER THE SEA 


“ 


Mak pre GLENN MICHELL 
Rockford, Floyd County, lowa 


MISCELLANEOUS 


OVERLOOKED FORTUNES 


«now ye W k Duke's Re 
search Laboratory, Box 666, Dept. C, Hot Springs 
New Mexico 


FINE PAPERWEIGHTS 


Ledbetter, 2126 McKenzie, Waco, Texas 


SEA SHELLS 


FRANK LYMAN SELLS FINE SEA SHELLS. ALL ARE 
SCIENTIFICALLY LABELED AND CLASSIFIED. PUS- 


ISHER OF "SHELL NOTES”. WRITE FRANK 
LYMAN, LANTANA, FLORIDA 
CUT GEMS 


ZIRCONS, Mined and Mastercraftsman-Cut 


IMHUSEX E.S.D., 336 West St., WHITE PLAINS 
NEW YORK 
MINERALS 
MINERAL SPECIMENS: M t 
ze Write today f é t. J. E. Byron, Mining 
Engineer, 1240 Pearl St., Boulder, Colorado 


ATTENTION Mineral Collectors—M 


5 


Apa 
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wr or OASIS GEM CO., P. O. Box No 
838, Wickenburg, Arizona. 
LAUCK'S NEW PROSPECTOR GUIDE Ww 
arty booklet > postpaid 50c ea ER 
Hickey, 2323 So. Hope St., Los Angeles 7, Calif 
25 BEAUTIFUL 


“ 


John Jennings, Eureka Springs Ark. 
ATTENTION ROCK CUTTERS! W t 3 


writ Jetaile t McShan Ranch Gem 
Shop, Box 22, Needles, California 


NEVADA WONDER STONE 


a 


f MRS. MARIPHYLLIS FOREMAN 
Box 178, Goldfield, Nevada 


EIGHT DIFFERENT GLITTERING MINERALS 
32.6 2 Posts A t Monroe's, P. O 
Box 384, Waynesboro, Va 
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THE ROYAL GORGE 50 strated 
Colorado fa is f beds and minera 
rerces Where every pa jer train stops 7 ere 
n sione. F. C. Kessler, Canon City, Colorado. 
EXCHANGES 


Have 3 tons of crystals, { 
peo f d i barb w 
gg ont DP acne ne pene  t gg 
writeBurris, 419 Oak, Augusta, Kansas 
From Page 14 

fluorescing materials alone, unde 
two Stroblites, the second was of two 
voungsters bending over the miner 
als. lighted by spot lights. Colored 
gelatin can be used on the spot lights 
to produce varied color effects, as the 
photographer desires. 

Viles used a special filter system 
and then made a two-second exposure 
at aperture F 11. 





GEMARTS COMPANY 


“Everything for the Amateur Lapidary”’ 


nature 


dary 


tria 


4286 Marlborough Ave., San Diego 5, Calif. 











BEAUTIFUL 
ARIZONA GEMS 


Petrified Woods, Agates, Jas 


pers. any color you can name. 


int moss. ferns. flowers. pictures, 


trees. et 


Rough. sliced or cut gems. 


$! brings samples and price list 


Arizona Agate Mines 
P. ©. Box 126 
CAVE CREEK, ARIZONA 
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“MINERAL 
COLLECTORS 
HANDBOOK” 


By Ricuarp M. Pear. 


N and ¢ e data for 
ector at home and in the field. § 
14 se ns — | srvation, Cab- 

Museur Gems, Crystals, Meteor- 

F rescence, Chemistry, Tests, 
Word 2nd Name terature, Field 
Maps, Societic Never before a book 
like this one! H 

' 

ynds 3 binding. § 

' 

ue ; ' 
' 

Your now ; 
P? ice $3.75 postpaid ; 

' 

MINERAL BOOK CO. ; 

405-A Mining Exchange Bldg. ; 

Nevada and Pikes Peak Ave. ‘ 
COLORADO SPRINGS, COLORADO } 
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GET ACQUAINTED OFFER 
Beautiful New Mexico 


Gem Agate 


We own and operate our own mines 
Black & Red 


Patterns : 10c per 
Red Moss nct 
Golden Moss q for 
Red Fern Moss 
G 


Red Banded 


Solden Fern Moss more. 
Banded Paiterns Will assort 


a cele J 
Rough $1.00 a pound. 
All Solid Material. 
Money back if not satisfied. 


George Curtis 
(The Agate Man) 
645 Ist Street 
HERMOSA BEACH, CALIF. 
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Unusual Quality 


Select Rough Gems 
FOR THE DISCRIMINATING 
FACET CUTTER 


AQUAMARINES—$1.75 to $3. 50 Ore. 


eee ee | 


Fine medaium yark C 

pieces 

GREEN SERVES —_— wenn to ds 50 gram. 
De ate ( 3 

GOLDEN BERYLS—§ 95 to $3 50 gram. 
Delicat yellow y0lden Sc me 
100 gram pieces 

AMETHYSTS — $1.25 to =. 50 gram. 
Royal purple, 3 to 15 gra 


Money Promptly Refunded If Not 


Satisfied 
Above Prices Include Federal Tax 
V« v 
Warren C. Anderson 


41803, Leimert Boulevard 
LOS ANGELES 43, CALIFORNIA 
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PAINTED DESERT 
AGATE 


FINE CUTTING material, wil! 


make beautiful cabochons. In all 
colors and combinations of colors. 
This materia is new, and is on the 


market for the first time. 


ONLY $1.00 PER POUND in 


rougn. 


SAWED SLABS at 25c per square 


men 


J. C. TURPEN 


2010 E. 9th St. Tucson, Ariz. | 


Saeed ett tititititeteD 


ARIZONA AGATES 


FREE, If You Are Not 
Satisfied 


Beautiful multi-colored agate in bands 
and many scenic and rare patterns Some 
opalized and fluorescent. All good cutting 
material. Any size pieces you desire up to 
20 pounds. All you pay is postage on 3 
pounds of assorted Agates. AFTER RECEIV- 
ING THE AGATE AND YOU ARE ENTIRELY 
SATISFIED, send me $2.00. 


IF NOT ENTIRELY SATISFIED 
IT 1S YOURS, FREE 


Should you be planning a collect 
ing trip, contact me for guide ser 
vice to some choice locations of agates 


amethvsts, godes, thunder eggs. et 
H. MICK 
Box One Morristown, Ariz. 
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Agate 
Jewelry - Mountings 
Wholesale 


We have in stock for immediate de- 
livery a complete line of agate jew- 
elry in Sterling and 10K for dealers 
only. Chain, ear screws, tie chains, 
Cast rings (ladies and gents), etc., 
at reasonable prices. 1947 price list 
available to dealers any time after 
January first. 


Pacific Agate Shop 
O. R. Junkins & Son 


Box 1483 Newport, Oregon 
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INDIAN RELICS—4 very fine ancient Indian Ar 
DISTINCTIVE BOOK ENDS rowheads, $1.00: 4 tiny perfect bird arrowheads 
$1.00: | Ancient Stone Tomahawk $1!.00; 2 Flint 
Skinning Knives $1.00: | Large Flint Hoe $1.00 
2 Spearheads $1.00: 10 Arrowheads from 10 states 
$1.00: 20 damaged Arrowheads $1.00; 10 Fist 
Scalers $1.00; 10 Hide Scrapers $1.00; 4 Perfect 
Saw edged arrowheads $1.00; the above |! offers 
$10.00 Postpaid. List free. LEARS, Box 569, Gal- 
veston. Texas. 











SAGENITE AGATE 


Finest grade large or small sliced sagenite. Many 
ther gems and utting materia Ring mount 
ngs. jewelry, jewelry findings, te . Fine cuttina 
and repairing. Orders postpaid. Let us put you 
n nea na list. 


GORDON BOWSER 
Lapidary 
119 BEEBEE ST.. SAN LUIS OBISPO, CALIFORNIA 











mn 


tote secant complete se ZIRCONS ARE BACK! 


gg ip ag geet on Stone sizes, 4mm. to 6 mm., white stones 

yi ft at $1.15 each, postpaid. Agate sets at 

$12.00 Postpaid $6.00 to $24.00 per dozen. Rough and 
Satisfactory) or money back guarantee. rough sawed slabs of agates at right 


GEMS OF THE ROCKIES prices. 


303 West Bijou St Colorado Springs, Colo 
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Bishop's Agate Shop 
Maryhill, Wash. 
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NOW AVAILABLE 


NEW I5TH ANNIVERSARY CATALOG - - - - 35¢ per copy 


It is more than a catalog. It is an instruction book on JEWELRY MAKING. 
i It contains articles such as LAPIDARY TROUBLES AND HOW TO CURE THEM. 
“A New Method for Polishing Flat Surfaces,’ and many valuable lapidary and 
jewelry suggestions. 


9” x 12” im size and containing 48 pages, a printed and fully illustrated catalog 
which lists everything needed for JEWELRY AND LAPIDARY WORK. It is the 
finest catalog ever issued in this field. Every hobbyist should have this book. Order 
your copy today. Contains many new items never before offered. Send 35c in coin 
or stamps. 


100,000 SPECIMENS are a lot of rocks but visit our shop and see MORE ROCKS 
THAN ROCKEFELLER YOU WILL HAVE MORE FUN THAN CONEY 
ISLAND. A VISIT TO OUR SHOP IS THE MOST INTERESTING FIELD 
TRIP YOU CAN PLAN. 

Vail and phone orders will be promptly filled. 


Grieger's 


1633 EAST WALNUT STREET PASADENA 4, CALIFORNIA 
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NOW... YOU CAN SAW THE MOST INTRICATE raeergpe WITH THE waw 


HLLOUIST TRIM SAW Ye * 


Here’s the trim saw that has everything that any 
rockhound could ask for: Exclusive raising and 
lowering arbor permits perfect angle cuts at any 
depth—adjustable spray guords—all-metal con- 
struction—extra long rigid arbor—double ball 
beorings—grease pressure lubrication—precision 
rock clamp—cut-off guide—large table size—and 
many other features. With the Hillquist Trim Saw 












you can do work sin d never attempt on any 
other machine. Immediate delivery! $57.50 
f.o.b. Seattle sougihin with A saw, belt, and 
motor pulley. Crating, $2.00. Ship. wgt., 65 ibs 


WT, GAY EQUIPMENT COLIN, Foe 


NATIONS LARGEST WACTURERS OF FINE GEM-CUTTING EQUIPMENT SEATTLE ] WASH. 



























- 
we Hie MINERALIGHT 
for pleasure 
for beauty 
for research 
for profit -_ 
MINERALIGHT literally adds another dimen- 
sion of untold beauty to mineral and gem col- Send for 16 page, 4 color 
lections . . . enables the scientist to establish catalog and learn how 
mineral identities quickly and accurately by this ultra-violet (black- 
fluorescent color response . . . materially aids light) lamp permits fluor- 
prospectors and hobbyists in the field to iden- escent analysis ... at 
tify many minerals, such as Scheelite, Mer- home, in the laboratory 
cury, Uranium, Zircon, at a glance. and in the field! , 
SAVES TIME AND COSTLY ASSAYS 
And MINERALIGHT enables geologists to determine oil content of fresh 
cores and rotary mud on sight! It, literally, has thousands of uses! 16 
MINERALIGHTS in 5 MODELS ... 110 Volt A. C. lamps for laboratory use 
6 Volt battery lamps for field use. 
See your nearest MINERALIGHT dealer or write to: 
T ‘ 
ULTRA-VIOLET PRODUCTS, INC. 
5205 Santa Monica Blvd. — Dept. ISD — Los Angeles 27, Calif. 
& 
ARIZONA GEM AGATES 
CLOCKS-WATCHES 
PINK-ROSE -RAY-BLUE a Sa REPAIRED 
" Factory-trained men, moderate 
Ag prices, work gueranteed, insured. 
Send for FREE mailer and booklet on 
watch core 
GRAMERCY WATCH REPAIR SERVICE 
MARYANN KASEY 3651 BROADWAY, NEW YORK 31.N.Y 
BOX 230 PRESCOTT, ARIZONA 










































THE ARCTIC CIRCLE 


A GEM QUALITY STONE 
from 


A truly fine stone of high quality 
carefully selected 


for the discriminating jeweler 
ONE DOLLAR AND A HALF PER SQUARE INCH 


HOUSE OF JADE 


SANTA BARBARA CALIFORNIA 


























STERLING SILVER 


SHEET WIRE CHAIN FINDINGS 


SYNTHETIC FACETING MATERIAL 


Ruby $ 4.00 per 100 carat boule 
Pink Sapphire 4.00 per 100 carat boule 
Golden Sapphire 6.00 per 100 carat boule 
Garnet Sapphire 8.00 per 100 carat boule 
Blue Sapphire 10.00 per 100 carat boule 
Blue Spinel 4.50 per 100 carat boule 
Aquamarine Spinel 6.00 per 100 carat boule 
White Spinel 8.00 per 100 carat boule 

All sapphire except the blue comes in split boules (half 

boules). The blue sapphire and the spinel come in whole 

boules. ‘These prices are for whole or split boules only. 

Smaller quantities or cut boules are 10c per carat. Add 

20%, Federal Tax 
Estwing Prospectors Pick Each $1.50 
Small Felt Bobs and Buffs Doz. $1.00 - $1.80 
Liver of Sulphur Jar $ .40 
Pearl Cement Stick $ .50 
Snaps for Leather Purses, etc. Doz. $ .35 

Black, Brown, Tan 

Billfold Fillers (leather) $1.10 
Leather Tools from $ .60 
The "Master'’ Facet Head $98.50 


All Prices F.O.B. 


R. & B. ART-CRAFT CO. 


11017 South Vermont Avenue, Los Angeles 44, Calif. 
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